DEC. 8.2003 5:56PM SHEPPARO MULL IN - _ _NO. 913. ;P. 3_ 

Application Serial No. 09/758,963 
Aawndinent Dated December 8, 2003 
Reply to Office Action of September 8, 2003 

REMARKS 

Tie above amendments are ma de in response <„ fce final Office Ac6ra maile(i 

therejec.cn, for the reasons provided below. Claims 31-35 and 39-80 are pending. 
Genera) rnmm m ^ 

^ ite i^objective,meDe^ 
a semiconductor laser in order to minimi the tem^^ of ^ ^ 

parameters, m the belief that such nunimization will increase the operating lifetime of the device 
(Perry patent, column 1, line 46 through column 2, line 4; column 2, lines 42-47). m contrast to 
the Deny patent, the present invention seeks to minimize the uo^rn^ ^^ . 
semiconductor laser device for a given optical output power, or equivalent* maximize the 
device's pho to-electric conversion efficiency, by the selection of the values of certain laser 
elements. Ih preferred embodiments of the present invention, these element values are the laser 
cavity length L and/or carrier concentration of the upper cladding layer, and the device's power 
consumption is vicinal to a minimum value for the given optical output power (or equivalent* 
thedevice's photo-electric power conversion efficiency is vicinal to a maximum value for the ' 
gaven optical output power). These objectives of the present invention are very different from 
the pnmary objective of the Berry patent, and lead to different selections of element values, 

The Deny patent generally teaches that the temperature dependence of its laser device is 
mmimize by selecting nigh values for both of the front and rear facet reflectivities, and selecting 
cavity lengths in the range of 500 urn to 800 urn (Deny patent column 1, lines 66-68 and column 
5, lines 1-68). However, the Deny patent notes that the selection of a high value for the front 
facet reflectivity <*,) reduces the amount of light available at the device's output (column 5, lines 
12-15), and reduces the device's normalized quantum efficiency, as illustrated in Deity's FIG 6 
(Deny patent, column 6, lines 38-60). Thus, Derry's primary objective of reducing the laser's 
temperature sensitivity conflicts with increasing the Ws optical output power. To address this 
conflict, the Deny patent states that the cavity length can be increased somewhat as a 
compromise to compensate for the problems caused by lowering the front facet reflectivity 
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^eR^tionhasnoted. Howevw> ^ lhatfacreasill ^ 

**» power cordon" paiy ^ cdmm 5> ^ ^ ^ 

•» a* the Deny patent ^ ftIlowillg ^ to om of ^.^ ^ h ^ ^ 

quantum efficiency, Ugh temperature devjM cm ^ ^ ^ ^ 

reflectivities of »p to 60%, by making tfce cavity length L equal to or larger than about 
600 rmcrons" (Deny patent, column 6, lines 60-65). 
2. "Conversely, „ ievice ^dfically Signed for l m elecricl power consumption at 
high temperature can be obtained by using a front face reflectivity of « lem 6m ^ 
a cavty length L , less thajt $00 mirrors? (emphasis added, Deny patent, column 6, 
lines 65-68). 

The above second direction of the Deny patent leads one of ordinary skill in the art to the 
conclusion that increasing cavity length beyond 600 urn while reducing the front facet 
reflectivity to values below 60% will increase power consumption. Derry . second direction i S 
contrary to many of the rejected independent claims (which seek to reduce power consumption) 
whxch recite a front facet reflectivity of less than approximately 4% and/or cavity lengths of 
approximately 1000 fun or more. 

As a further difference, the Derry patent does not teach or suggest semiconductor lasers 
that output more than 1 5 mW of optical output power perry patent, FIGS. 8A, 8B, and 10 and 
column 8, hne 15), whereas many of the rejected independent claims recite levels of at least 
approximately 50 mW, which is more than 3 times higher. Berry's primary objective of 
mmumzmg temperature dependencies of the laser device causes the from facet reflectivity to be 
togh, wluch in turn causes the optical output power to be low. Berry's primary objective 
therefore, constrains the optical output power of his devices to be low. Therefore any ' 
suggestion to triple or quadruple Derry s optical output power levels, in order to reach the 
nunimum levels recited by many of the rejected claims, would becontrary to achieving Deny s 
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Primary objective. More hnporttntiy, „ mdicate<1 „ „ Imm , ^ &cDary 

where ratable cooting mean* are no, available. High optical output power would be 
****** within tins application environment since high optica, output power requires high 
power dissipation in the laser, and since such high-power dissipation without cooling means 
would dramatically increase the lasefs operating, cnperature, if no. lead to the destruction of the 
dcv.ce. Thus, any suggestion to modify the Derry patent to triple or quadruple the optical output 
power level, fa order ,o reach the minimum levels recited by many of me rejected ctans, woutd 
not be obvious. 

The Rejection has relied upon the.case of In Re Boesch to argue that certain 
modifications to Deny S optical output power, cavity length, and front facet reflectivity would be 
obv louS to make in order to meet certain limitations of the rejected claims. However, such broad 
modifications cannot be advanced when they are taught against by the reference itself, or when 
they take the construction of the reference's device well outside the bounds fairly considered by 
the reference. As to optical output power, Derry's maximum value would have to be more than 
tripled in order to meet the minimum value recited by many of the claims, arid such tripling of 
the power would lake the device outside of the design bounds of the Derry patent for the reasons 
indicated above (i.e., the device would not be suitable for high-temperature environments where 
there is no cooling means). In the In re Boesch case, the claimed value ranges and the prior art 
value ranges were overlapping. In the case at hand, there is a wide separation by at least a factor 
of three between the claimed optical output power range and the prior art range. As to cavity 
length, the relevant rejected claims recite the combination of an electric power consumption 
vicinal near a minimum and a cavity length greater than 1000 (un. Derry's closest combination 
to tms is a combination of reduced power consumption and cavity lengths less than 600 microns 
winch is opposite to that recited by the rejected claims. Because Derry expressly teaches the 
opposite combination and teaches against the relevant rejected claims, the In re Boesch case 
cannot be used to modify the Derry patent to meet the hmitations of the rejected claims. Finally 
in a following section below, Applicants rebut the reliance on the In re Boesch case for 
modifying the front facet reflectivity for the specific claims to which is the issue is relevant. 
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't!t T 4 *" eieetrie drive power . a ^ 

^onshm cavity lengms ^ ^.ooo^^ ^ 

^^p^^ta of cavity,*^ md /or optica, ouwinpoww ^ 
Paten. dtscloses the foiIowing reMonships: (I) ^ ^ ;ts HG 4 ^ , J 1 " 

fee** current density md tOTTeratme> p) canmt ^ fc , b ^ , 

mnchon of cavity lengm ^ facet reaectivife _ p) TOmaIized ^ jn hq 

as a itactton of cavity togth) (4) gajn ^ ^ 

^ty .temperature, and indium fiaction in the wel! layer, (5) optical output power l^y in 
««. 8 A- 8B and ,0 as a ftnenon of diode current I( mA> ^ tHnperature> (6) „ JJ^ 
threshold current in its FIG. 9 as a function of temperature and cavity lengtt,; and (7) diode 

Dcrry.relanonshipsinvoive^c^^. Moreover, mere i, nofting in *e Derry 

ftose relationships disdosed by Deny, if a, all possible. And since the courts holding in /„ „ 
^pertained to tne se ,ecnon of parameter vah.es and no, to me creation of rdanonships or 
rnettod steps. *„ W cmnot be ^ „ ^ ^ fte 

^^-"psdisc.osedbyDerry. Accordingly, Applied respcctfuMy submit the 
dnve power as a runction of the cavity length and the optica! output power level of toe 
ciais) 31, 

*» 15 mW of opnea, output power (Derry paten,, FIGS. 8A, SB. and .0, and column 8, line 

SO m W . more man three toes higher than Derry. As indicated in Applicants' geuera, comments 
^^^^^^^^^^^^^^ 
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««. aocooU,^). Furthmnore , fo rter eas 0nsinaioaedilltlleibovega 3 
™ «h e /„ ^ camotbe ^ , 0 ^ ^ 

output power would be obvious. S"»opucai 

As another difference, claim 31 recites a second step of "detenxdning a value of the 
cavny Iengtn ^ ^ acquired rthdonifl ^ ^ ^ ^ electricdrivepowerisvicinaitoa 

"i forme desired optical outputpower level and such that the value of cavity length i 5 
greater than 1000 ^ the desired optical power level being greater than 50 mW.« T* e Derry 
patent does not teach or suggest any step of determining a value of the cavity length such that the 
electnc dnve power is vicinal to a minimum for tke desired optical outputpower level The 
Deity patent teaches selecting element values of the laser device such that the temperature 
dependencies of certain laser parameters are minimized. When the Deny patent does give 
conaderauon to power consumption, that consideration is secondary to the patent's primary 
objects of rninimizing temperature dependencies, and that consideration leads to selecting 
cavtty lengths that are less than 600 „m (Derry patent, column 6, lines 65-68), which is different 
and opposite to the recitation in claim 31 of "greater than 1000 m .~ Furthermore, because the 
Derry patent expressly teaches selecting a cavity length l^an^OOum when seeking to reduce 
power consumption, the In re Boesch case cannot be used to argue that opposite action recited by 
<*um 31 (that of determining a value of cavity length greater than 1 nnn ^ t0 ^ electric 
power consumption) would be obvious. For the above reasons, Applicants respectfully submit 
that the Derry patent itself teaches against this step of claim 31, and therefore that claim 3 1 is 
non-obvious over the Derry patent 

For the above reasons, Applicants respectfully submit that claim 3 1 is not obvious over 
the Derry patent, addition, since each of dependent claims 32 and 74 includes the 
chstmguishing features of claim 31, Applicants submit that tehse claims are not obvious as weH. 

Response to the Fe^tion of T.^^tC^ OT n.^^ ^ _„ „ 

Clatm 33 recites at least two steps that are not taught or suggested by the Derry patent 
Fzrst, clann 33 recites a step of "acquiring a relationship of the photoelectric conversion 
efficiency as a function of the cavity length and the optical output power level of the 
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«o«ptt P „ w „^ to50mW , ^^^^ ^ 

*° H-Mk conversion efficiency is me ^ comas , on ^ 
electa, power to optica! power. Applicants have listed the relationships closed by ae Daiy 
F~ - above response to the -W, of claim 3! , and Applicants respectful* 

™*>-e°^rela ta ^^ 

acqtnred by claim 33 ftan those relators disclosed by ^ tf „ ^ possMe ^ ^ 
the courf s netting in Aire A^cA perulm ed to ^ of pajamete ^ md ^ to ^ 

creabon of KM^p, or method step,, /„ ^ fe 

relafonship acquired by claim 53 ^ ^ by ^ Acc 

Applicants respectfully submit the Deory p a,en, does no, teach or surest the recited step of' 
"acqunmg a relationship of the photoelectric conversion efficiency as a function of the cavity 
length and the optical output power level of the semiconductor laser apparatus," and fcr this 
reason the Derry patent does not teach or suggest Claim 33. 

Moreover, die relationship acquis by this step of claim 33 includes power levels above 
50 m W, which are more than three-fines greater that the maximum power level of 1 5 mW 
disclosed by the Derry paten, As indicated in Applicants' general comments above, i, would no. 
be obvious to modify Deny* device ,0 triple the optical output since such action would be 
contrary to Derry's primary objective of nunimizing temperature dependencies, and would lead 
to devices that were incompatible with Derry's application environment (high temperarure, no 
coolingmeans). Furthermore, for the reasons indicated in the above general couunents, the/* ,* 
*m* case cannot be used to argue tha, tripHng or quadrupling the optical output power would 
be obvious. 

As another difference, claim 33 recites a second step of "determining a value of the 
cavity length from the acquired relationship such that the photoelectric conversion efficiency is 
vacmal to a maximum f or me desired ^ output ^ ^ ^ ^ ^ ^ ^ ^ 

cavuy length is greater than 1 000 m the desired optical power level being greater than 
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50 mW." The Deny patent does not teach or sugsest anv ^ «f a ♦ •■ 

* <u ' x * w ^ggesi any step of determining a value of the 

W» *. Derry paten, does give consideration to power consnmption, ^ „ faVHSeIy related 
to photoeiectnc conversion efficiency, «ha, consideration is secondary «o Derr/s prtoary 
cfcjecve of nnnirniring temperature dependencies, and that consideration leads «o sCeCin, 
cavity lengths that are less than 600 tun (Deny patent, column 6, lines 65-68), which is different 

^ccMysuh^ittotnel^paten.it.elfteachesagainstMss,^ 
■hat clam, 33 » non-obvious over the D«ry patent. Afco for this reason, the In re Boesch case 
cannot be relied upon. 

For the above reasons, Applicant* respectfully submit that claim 33 is not obvious over 
the Deny patent, m addition, since each of claims 34, 35, and 75 includes the distinguishing 
features of claim 33, Applicants submit that claims 34, 35, and 75 are not obvious over the Derry 
patent. In addition, claim 34 recites the following step which is not taught or suggested by the 
Derry patent: "obtaining, from the relationship acquired from step (a), to expression between 
cavity length and optical output power which describes combinations of cavity lengths and 
optical output power levels that make the photoelectric conversion efficiency maximal." 

Response to the Ke^o* of Inrtnr.rnd^r.^ ,o ~, ^ DeDen ,W^w ,« » 0 . ^ 

Chum 39 recites at least two steps that are not taught or suggested by the Derry patent 
Firs, clazxn 39 recites a step of "acquiring a relationship of the electric drive power as a function 
of the^mnu^ amer concentration of the upp r, Hn^rtin^laver and the optical output power 
level of the semiconductor laser apparatus" (emphasis added). The Deny patent does not teach 
or suggest acquiring any relationship involving the impurity carrier concentration of the u Ppe r 
cladding layer. Applicants have listen* the relationships disclosed by the Derry patent in 
Applicants' above response to the rejection of claim 3 1 , and none of those relationships involve 
the impunty caxrier concentration of the upper cladding layer, m fact, the Derry patent is 
completely silent about the impurity carrier concentration of its upper cladding layer 
Accordingly, Applicants respectfully submit that the Derry patent does not teach or suggest the 
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° f "T"* are,aWhi > ° f *»P«« as . ^on of to impurity 

a™ « Ana smce me court, ho]ding fa ,„ „ ^ ^ to ^ 

«** *= KMonsuP aoquired oy claim 39 ^ ftose re s 

upper claddmg tayer as being a variable, let alone a Multiactive variable. 

Claim 39 recites a second step of "detemnnmg a value of the impurity carrier 
concentration ftom the acquired relationship such tot the electric drive power is vicinal to a 
— , for the desired optica, output power ievel. The Derry patent does no, teach or suggest 



Of 

power 



^^'oa^^forme^o^caUu^^,^ . The Deny patent 
teaches selecting element value, of the .aser device such tot the temped dependencies 
certamlaserparamefcrs are ruining. When to Derrypaten, does give consideration to p. 
consumption, to. consideration is secondary » to patent's primary objective of nnmmi™ 
temperature dependencies, and to, consideration leads to seating element values to, areno, 
related to to unpurity carrier concentration of to upper dadoing layer. For Ms reason 

tee ore to, claim 39 is non-obvious over to Deny paten, And since to Berry paten, does no, 
even .each to impurity carrier concentration of its upper cladding !ayer as being a variable !=, 
alone a result effective variable, to In „ Boes* case canno, be used. 

ae Deny patent In addition, since each of dependent claims 40, 73 and 76 includes to 
^ngutshing features of claim 39, Applicants respect submi, to, claims 40, 73, and 7o are 
not obviOTis over the Deny patent. 9 

^ MMf » f i ^ nfM tl ,„ ton |inr[ ^ 

Independen, M. 41 recites a semiconduoBr laser device having a cavhy iengm L to 
fcerangeof approximately ■OOO^ti.app^imateiy^OO^, a Son, face, reflectivity of .ess 
man approarmately^, and electees driven by apower supply to, cause to semicouducter 
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laser to operate with an opticaI otltput power leve] ^ ^ ^ & ^ ^ 

less than or equal to a specified upper bound and great* than or equal to a specified lower 
bound. These specified upper and lower bounds are based on the cavity length L, and are 
selected to match the power level to the cavity length in order to seek an electric drive power that 
>s vicmal to a minimum value (Present Specification, page 34, line 8 through to page 39 line 19) 
In a related manner, independent claim 49 recites a semiconductor laser device having a cavity 
length L in the range of approximately 1000 fmt to approximately 1800 m a front facet 
reflectivity of less than approximately 4%, and an optical output power level P 0uT that is 
maintamed within a range that is less than or equal to a specified upper bound and greater than or 
equal to a specified lower bound. These specified upper and lower bounds are based on the 
cavity length L in the same manner as independent claim 41, and are selected to match the power 
level to the cavity length in order to seek an electric drive power that is vicmal to a minimum 
value. The specific upper and lower bounds are illustrated in FIG. 16 of the present application. 

The Derry patent does not anticipate the upper and lower bounds on the optical output 
power level P 0UT recited by independent claims 4 1 and 49 because the Derry patent does not 
disclose any optical output power level within the upper and lower bounds. In fact, the 
maximum optical oulput power disclosed by Derry is less than the lowest recited lower bound by 
more than a factor of 3. Moreover, the Derry patent does not make the upper and lower bounds 
on the optical output power level P 0UT obvious for the reasons provided above in Applicants- 
general comments. Specifically, Derr/s primary objective of minimizing temperature 
dependencies constrains the optical output power of his devices, and high optical output devices 
are not compatible with Derr/s application environment (high temperature, no cooling means) 
Addmonally, for the reasons indicated in the above general comments, the /„ re Boesch case 
cannot be used to argue that tripling or quadrupling the optical output power would be obvious 

Moreover, the Derry patent directs one of ordinary skill in the art to use cavity lengths of 
600 urn or less when seeking to lower power consumption (Derry patent, column 6, lines 65-68) 
This teaching of the Derry patent is contrary to the cavity lengths of 1000 um to 1800 urn recited 
by the bodies of claims 41 and 49, which are for the purpose of reducing power consumption 
For th.s reason, Applicants respectfully submit that claims 41 and 49 are not obvious over the 
Derrypatent because the Derry patent directly teaches against claims 41 and 49 
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coating deposed on the So* face, having . reflecfivity „ f ]ess ttm ^ 
bymdependcmc.aim.41 and 49. The Rejection of me claims hedges «ha, fte Deny 
paten, does no, .each front face, reflectivities of less than «, Nonerhe.ess, the Rejection has 
■MM to commn 6. hues .5-32 of the Derry paten, and «o me holdings of J. „ ^ t0 

4/. .B^, !aser devices. However, a fair reading of the Derry paten, leads one of ordinary 
*ul m the ar, to view S% as being Denys lowermost Ihni, on the W face, reflectivity. The 

tr/ZT C ° 1Unm 5 ° f ** >™ *" *» »~ «« ». range of 

32* to 90% (FIGS. 5B and 5Q give the best reduction in ternperature sensitivities, whichl 
Derry', pnmary objective. Furthermore, rhe discussion a, column 6, lines 60-68 of the Deny 

User des.gr. Tins, one of ordinary skill in rhe art would view mo normal working range for 
Denys to, face, reflectivity as being 32% „ 90%, wim rhe value of 5% being me lowermost 
value considered acceptable by Derry, and rhe lowermost value practical for achieving Denys 
pnmary objective. fUre discussion a, cotamn 6, Unes . 5-32 oftoe ^patent is consistent 
wrih Bus view since mos, of mis discussion is a relative comparison of a device using.90% tor 
fr on, ft ce,re fl ee,ivi f ya»dadeviceu S ing32%.) Using ,„«^,„ower Denys frontface, 
reflectmty ,o values of iess man approximately 4% would preven, Derry from achieving his 
pnmary objective, and for that reason * „ Boesch cannot be used to argue ma, i, would be 
obvous to modify me Deny paten, to meet the .imitations of claims 41 and 49 Finally 

paten, expressly teaches increasing me iron, face, reflectivity to a vame of 60% or more to 
reduce power caption, which is directly opposite ,0 the argument of .owering me iron, face, 
reflaamty proffered by the Rejection. For these reasons, Applies** respectfuUy submit that 
independent claims 41 and 49 are non-obvious over me Derry patent. 

For me above reasons, Applicants respeCflUly submit tta, independent claims 41 and 49 

Z 77 DOTy ^ * M * ""*- d « **» 50-56, 

and 77-78 mclndes me distinguishing features of either of independent claims 41 and 49 

Applicants submit that claims 42-48 50-56 and 77 7fi *~ „ A * i~ • 

•m hq, and 77-78 are not obvious over the Derry patent. 
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Response to thf Rei^nn n rr^ A f p| 

t ~> 7^ a Ulatl " 57 anH lfr def raud*— ^hftn-j 5* 6 4 ailf » 70 

power level Pourwhjchis ^ , yin 

.0 a specified ,„ wa ^ TOese "T! * ' ^ ta «* - «— «- - 

last], Land a ■ 77 ^ Mfied,Wi,rm<1Iower ''<''^^ba E edo n a tl<: avity 

^enc tove power to „ ^ to . va[ne 

through to page 39 Imp l Q\ -ru* ~_ -n 6 ' 8 

^P- Ja^canoT *^~^^«*«--*.m 16of 

opficalomputpo^erdisctoedbytheDenypate,,,) Moreover,^ , 
j,,.™^, . . Jpaumt;. Moreover, the Derry patent does not make 

^^^^^^^^^ 

general comments, the In re Boesch case cannot be used to arsue that trf i • 

opt^outputpowerwouldbeobvious For this ! T ' " " 

in,w * ♦ , ■ iQDeob ™»s- For this reason, Applicants respectfully submit that 

independent daam 57 is non-obvious over the Derry patent. 

Moreover s meDerrypatentdirect S oneofordmarv S killi n t^^^ • , 

1 . «*um«try sKiii in trie art to use cavirv lengths nf 

, ? ^ C ° lmm * 65 ^- ™° Deny patent 

Be^e^~^— - TZTST^ 
uerry patent directly teaches against claim 57. 
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obv,o»s over *e Deny patent h addition, since each of dependent claims 58-64 and 79 
claims 58-64 and 79 are not obvious over the Deny patent. 

Response to ,„ f m „ ^ ^ ^ ^ ^ 

a LT T T- ° U °- " " W <* ^ *- 4% and 

ZZ^^^^' 0 ^^ Thememo4reci.es sdecungme cavity 

1«veUW. ^^oftonverangess^^apprnxima.eiyJOOOMm.andeachof.he 
remammgfourranges is above 1000 pn, fc an cases, the selected output power level P 0UT is 
aboveap_ tely 50mW. The claim recites a combination of the ranges of cavity-lengths 
and ranges of optica, output power leva., and dtese combinations seek an electric drive power 

teach, sugges, or make obvious operating the semiconductors optical output power .eve! 
Pout a. a level above approximately 50 mW. As stated above, the lower power level 

opn^outputpower disclosed by the Derry patent. Also, for me reasons indicated in the above 
Seneral comments, Ore In „ Mo^ case cannot be used to argue mat nipling or o.uadrupling the 
optea.outputpowerwouldbeobvious. F or these reasons, the Berry patent does" 

600 J^TT ^ ~ " « 

600 Mm , fa, when seeking to W power consumption (and thus high photoelecWc 

convert, efficiency) (Berry patent, column 6, lines 65-68). This teaching of ^ Denypattm 
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approximately 1000 um. Because Deny expressly teaches against claim 65, the A reBoesch 

Deny patent directly teaches against claim 65. 

For the above reasons. Appear*, respectfMy submit that independent clakr 65 is no. 
oov™*^^. loaddi^smceeachofdependentclaimsS^andso 

claims 66-72 and 80 are not obvious over the Deny patent 

CONCLUSION 

in conditioT T " , ™* , *"* *"* ***** tot *• * 

the case, he ,s n,™*, to telephone the undersigned a, the number listed below. 

Respectfully submitted, 





I R. Yeag^. 

December 8, 2003 Registration No. 35,419 

loSE^^ mMCT ^ &HAMPT OH LLP 

*our Embarcadero Center, 17-th Floor 

San Francisco, CA 941 1 1 

Tel: (415)774-3203 

Fax:(415)434-3947 
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